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(54) DRIVING METHOD FOR ORGANIC THIN-FILM EL ELEMENT 

(57) Abstract: 

PURPOSE: To improve display screen and to make the org. thin-film 
EL element practicable by simple constitution by eliminating the 
transfer to a half excited half light emitting state by non -selected 
electrodes and to this state by an increase in forward bias voltage. 
CONSTITUTION: This driving method for the org. thin-film EL 
element formed by clamping light emitting layers consisting of org. 
matter to a matrix form by fist and second stripe electrodes 
consisting of plural unit electrodes consists in selecting the certain 
first unit electrodes and the certain second unit electrodes in 
correspondence to the respective positions of a display object 
among the first and second stripe electrodes (X, Y) and impressing 
the forward bias voltage (VB) of the pulse width (6) corresponding 
to the gradations of the display object between the selected 
electrodes and impressing a reverse bias voltage or the voltage 
below the light emission threshold between the non-selected 
electrodes, either or both of which are not selected, among the first 
and second stripe electrodes at the time of displaying the display 
object by making the light emitting layers to emit light at prescribed 
periods. 
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ffi«fc o fcsas 1 &tffg 2 cox h ^< ^tlia otku 

^Xttl:*SUTJ5:5*«»lllE L*^-©ffi»^&fC 

iftiESg i&^2 cox h^-r ^iiw^, wim&^tt 
SMtlt^I^t^t^i:, ^KliRtlMCIitt 
mm^^niDL, striEm i &tfsg2 cox ytioo 

[§f#3!2] £ t>w!&^£&s%3 , ^:Ji£W 

m*. o i Rtfig 2 cox h ?mmiz<k dvhu 

ry ^X«JC*»L,T&S#«*BIE L CO gg Uj & {C 

itriBm i cox h ^< ym@coe> t>. m^^^n 

co mm % )v x m omi/w 7 x mm * en 
jjdt& a^Mit^tiME l^^coikij^^o 

ffiJ: 0 1 2 cox h ^mUfc cfc Ovh'J 

v l,Tfc*#«*fltE L JR^(Offllb:fr»£ 

^HB^^^^^^co^^T^^$i±T^7K*f^^^^-r 

ittflBJg 1 2 cox h ^ < -?mM<D o , mrfB^^^f 

*©#fili:^iE:Lti l co&^ififim^fg 2 co$>£ 

seE2s««airatctt8irE 
EPJtob, ffigatg i & ^'i2 cox h^-r ym^co-9*., - 

i^it^tlilEL m^coiglj^^o 
[ 0 0 0 1 ] 

£^(c43tt*¥ia@#3&tttt&£l»±L,, Piffle? 
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^co££f££ft±L^3W4l!^lIE L Kl^coiEllj^F&tc 
[ 0 0 0 2 ] 

[ft3fcco£flr T ] ifi^, «MlOELflft^t^«« 
^t^E LKST-T&W — X • ny>y^tCOC • W • T 

angflCctO M»SnT^5. 

[ 0 0 0 3 ] :ot«ll»iEL*ftt, 0tJA««FB8BS5 
9 - 1 9 4 3 9 3 #F|BS 6 3 - 2 6 4 6 9 2 f 

£t*B> &m*B 63-295695 7 7 ? 1 H • 

10 7r>'7^X'^-l5 1 #m 1'2W913I(1 
9 8 7 ^) , TkTfV T )V • 7 ^ 7 -f H • V H V y $ 
Xfg6 5^19^ 3 6 1 0 1 ( 1 9 8 9¥) ^CH^ 

[ 0 0 0 4 ] C©<fc5ftW«WlBE L*?-tt, it flit (&m 

20 [0005] mstezvmommmmE Lm^vmj&z: 

[0006] £<D&mmmELm?\*. ^7xssn 
iz$&rtt>tirzmM2 izmn&Ammm 3 , 
s 4Rt*»« 5#nfc«® 

[ 0 0 0 7 ] iI2 H^^C0^5g^^jS5i6^S^m@T 
WAtflTO (indium tin oxide) , M27 

[ 0 0 0 8 ] JEHmxnmm 3 te, »«2*6©IE?Ltt 
30 A 8* J*. lEft^Ib&Rtf** U 7*flE©*l»#«ftT* 

&fr*>m%:m$iisjzh(Dtf&m fjmx&z. &fc* ceo 

IE?LftA(ii2IJa 3 tt, soffit fcT >*-JW*t«: 

<»«Kl»»anft:V>B[ 1 0 nmco^m^^^-T^fc^ 

zoiEii&xtfimm 3 «*^^^^co^tcx fcf h 

[0009] m^siM^^Ji4«, lEiifZAffimm 3 ± 
40 (cistten, iftas^eto^^ffiAja^coiSs^wa^-e 

[0 0 10] l!5(t S^»j3I^^JS 4 
J:<^ : FaA^^<Oifi5^^JR«a-C*oT, «A«M 
g , In, Ag, Li, AI ^CO^-^CO^M&t/Cine 

50 £ftTt>5. 
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[0011] :©J;5WiHIE Lffc^te, ffi 

»5ta^St/i£«£EJSKIIl<Ofc«>. ^1 2 (7) <± * ^ |gc <h IE 
Irl&Xm&m 3 COH OMO (Highest occupied mo I ecu I 
ar orbital ) 5 (D{±m HSffc £ m^^i^ 

4 CO L U MO (Lowes tunoccupi ed molecular orb 
ital ) U^^ifigLTt^^^M^ntt^, 

[0012] H7IJ, £<oacD^r«if ME L i^tC&tt 

:OtailEL*flt H2<!:lTITO, IE71& 
AiSI 3 t LT h U 7 i-;P7 5 >«•#. n^&i& 

[0 0 13] «/t<7^©IltEVBSM 

1 0 Vg&<0ffimjE<DfflimK«fc 0 , 4 0mA/cm l H 
&comMt&£&tf 1 0 0 0 c d/m* CE)|WflE*»T^ 
£. 

[0014] tci^T, z<o&?temmmmE Lm? 

[o o i 53 xmmcDfM 
mwtemwtz, u ^mELmi L (Dm^mm ,t (69i. 

l7-<X>X7*-^A*t, 1 9 9 2^T<J) ^CP^£ 
^^y-f^-— H (LED : Light Emitting Diode) 

[0016] @ 8 ^^©lOWillE L^^tC^tt^) 
^ h U * #Xffi»<D^to[sIK£iKTiaT*S. £co;£$& 
HELlfH ti^6^§^3^i i: LTCO&&CO 

U'^X^IC^^ntl^. &^-^^^Y, -Y. 

(jgiomttsa) te&^-^m&Y, -y. ^cii 
«#««:wrsffaK«j#« 6 ^^iTiiinv b & 

x, -x. (fg 2 coin&iia) fit^iiix, -x, 

«l:/-7'Jt7OM0SFET7, -7, ^ff^JIJ 

#^tuic»tJvJTii«»p« (ig^itr) MJi^ntu 
a. 

[0017] ::t, 3-ma#]#gim> m@$j#(ii%9 

. -9. , npnS©;H#-7h7>'>7^10, - 
10. &t/;-7Ut>C0MOSFETl 1, -11. 
T^bteO, /H^-7h7/y*X^l 0, -10. CO 3 

7^7/7X^1 0, -10. OIS ^fljS^&tfMO 
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sfeti i, -l i. ©y-^sif d^^tsf-^ 
m^Y, - y. tc&jasnrn*. :omosf 

E T 1 1 i -11. co H U-Y >Si : (i7-x(:^i$ 
n, /H^-7h7>y7^1 0, -10. CO^ 

-X^f^MO SFETI 1, -11. coy- K*f§^ 
B*««*lalK9, -9. com 1 &tffg 2 <0fflrt»K:» 

[ooi8] mmftwrnto 8©mosfet7, -7. 
tt, ^^t^^fiix, -x. ^y-xa^t»3K$ 
10 y- h^T-^coff ^A77{rJ: o-K^iEma* k k 

[0019] foT, x-^ttSY, - Y. ttBfrje^* 

zn, j&Mnmx t -x. ttaKufrcr-*, &m&t% 

[ 0 0 2 0 ] &\Z. C©a;5W*»«EL*fO?h 

[0021] gs-r, wffliaT'tt. «3F#*c!>*ttiuc:# 
js-rs®* (x, , y, ) ^-tma^m^-srtT&tf 
20 ^jii^^j#^6, 8 tciaiaj-rso dcom^^j#{t^{c c fc 

0, tltlXi l:^j^t5MOSFET7, <D?—h 
10, CO^ — XRtfMO S F E T 1 1 , CO y - H <h K 5fc 

ax, wy-xzti, f-^iiY, ^i;t-f77iE 

[ 0 0 2 2 ] CCO<h£, H/t<7X©KlttEVB^S6 
5tL€f^teja±© + #&«EET*ntf, ®^ (X, . Y 

[ 0 0 2 3 ] -7j\ *I^Of-^«ffiY k ( „ * , , 
tiT-XStlT^SCOT. Y k MM±.<D5£yt?^ ^- h* 

tilx, ( j * I > «7P— h«iRfc5y^$n," s 
^^itfifinin^^. ccOcfc^^Lx, x, ma 

[ 0 0 2 4 ] 

40 Lcfc 5 <h-r*SJ8J L^Lfca*£, Jt^±co 

yxcoggifrmJEv B^fiix , J^^co^^^ax 
my, ^^cor-x ^nfc^atRo^-^^aytcia 8 

[0025] CCO'J-^t|^^J;0, ® $ (x k , 

y, ) JcBijta^ns^ffifiv Bo«ia^^SffiWT-e& 

4^ (mr« "W«E L5S^©ffl««KBS" , 2 0 9 I# 
50 Ceo U -^m55*C<t 0 (X k , Y, ) ^^^L 
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[ 0 0 2 6 ] fsfc, Z.<D£ot£>7 OA h-^glSUiJUA* 
C 0 0 2 7 ] 4SBB¥ 2 - 1 4 8 6 6 7 *ft«"Ctt 

[ 0 0 2 8 ] 3jcfB^tt±|B*«&#!tLr>a: , ^n^t><D 

tlllE l ^©igi^&£jf fairs c i^a^^T 

[ 0 0 2 9 ] 

£®fifBtttfctl ferric £ 1*3 <fc r> Kflg/W 7 Amffi£8J 
L^T<Offift^ffi-C»4. 30 

[0030] £^ »*gi2 fc#*-r*»wtt. 4>ft< 

liMtc^^LT^ i (D&zm&mmtm 2<D&z>mizm 
[0031] mjfcjg 3 see 

miR-TztPiiz. %&MRmmffliztzm&&7iktt&(DVg so 
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mizttfc-? * /t ;u x w 7 xmE^fPJfjD sftfs 

#L,#t*fc&T©«ffi*fflilDT*W«»KE L*^<DiK 
[ 0 0 3 2 ] 

g^KT^^^, ^U^2(DXh7-fyii(0^, 
^#^<£>&ft^lC*fjfabTJg 1 (D&3^ftm4I£lg2 

o^^futit £is^-rs ch^tc %&m$immm\z 
\z&^#m<DV&m\zttfo-r2> /tj^isoiyw txiee 

line tts&fts<B¥jaijg¥«tttf JBfc^iLt-* * ^ fc 

[ 0 0 3 3 ] COD^olC, #&«*ffifcj;£¥®g¥» 
[ 0 0 3 4 ] 

mmm] ^t, *&w<D&mmiz-D^Tmm*m^T 
[0035] m 1 \**&m<D& 1 oftitM 

lELUflt lmm^MlfeitSItlT 
©# ^X1£ 2 1 ±JC, lit LTO I TOtl 2 2 , ~ 
2 2,4 £W $ 2 4 0 nmtO. 5 mm^cD 6 4*OX h 

:o6 4*©*^^iofja:M'eabr), ^<Dmmz 

[ 0 0 3 6 ] ITOti22, -22, 4 ±tCttW 

^JE7LftAI§ii£/i 2 3 £ LT, N. N' -tfX (3-* 
f^7x'Jl/) — N , N ' -y'7i-j^l, 1' - t: 
7 x - 4 , 4 ' -y7i>^50nmlf$tl, ^ 

^w^ietl^a^ 2 3 ±\z\t^mm^mm^^tm 2 4 t 

IT, h «J X (8 »J 7J^^^A^6 0 

n m^^£*lT^3o 

[ 0 0 3 7 ] fe&£LT<D&mnm2 5, - 25hH 
ITO^i22, - 2 2., tWC 6 4*©X h 7 < 
tO/^->^^U *&/&i*4 : ICDMgtL i 

£220 nm£?z&z>\zmmttm&&ytm±iz&m 

»$nfcfctf>T*-3T, K/t^->jl<ITOiS2 2, 

-22n v> n 9 - > t.mw.&'t z> <ko (;M$nt^ 

£<Z>6 4*<O**a*fg2<0i|ift®ffiT**. 
[ 0 0 3 8 ] fc*5, COi^T^Mi^'O . 25 mm 
1 (BJliflsSfc^te, ^-©#2^0. lnFt^O, t&tfirf 
lOOkQWi (^lc^5kHz) t'^ot, 
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ffiDC10VT 2 0 0 0 cd/m ! (Dmm&'&T^ 

[0039] w2\*£<D&ot&mmmmELm¥iz&tt 

— 015 ^ tc l^-^&#ltf(Z)i L tiR91t**IS 

[00403 -rtnt>*>, *&wizmm2tiz>mm\z* m 

[oo4i] ^c, c<D£otz#mmmELmT<Dmm 

[0042] auj^gEt;*, ^#&<&#tt«K*fje-r*is 
^ (x, . y, ) *mn-$-z>mM®wm j %z:ftRz*mm 

^IliX, (cMiSt^MO S FET 7 ■ c^y-ht, 

tester * a* -r #-7 h i o 

« CO^-X&tfMO S F E T 1 1 , tic** (sJiltA 20 

77f^nt, ®^ (x, , y, ) a* as ft -r*. 

[ 0 0 4 3 ] ^IIIX, Ekft<D&miR<Dj& 

lilX) c i * . j >y yigtfiR c ^^lt 

T , I/H77iEVBl:7yf$nfcf-^ilY, 

fc. l;H7xtEVB{:7yf$n;t^g^lx 

[ 0 0 4 4 ] £Ac* f/W7^1EVBl:7yf $nfc 
[ 0 0 4 5 ] ^4o, y ^jg^R c 0 ^til 

x, jcRijtasnfcifiA-f yxcoiEi^mm v b k*, mm 
(x, . y, ) rats^ci^stix, -fry-* 

[ 0 0 4 6 ] #fC> C©£3fcW«»«E L*^©»ffl| 

[ 0 0 4 7 ] #sg9m. ftsietfcmfto. SBM 

mJE V B £ pI^LT0J^^Ha^-r'5<7)-C«^< , IKIb^ 

EVB^-^iitEL m^^owmtifffl* ^r^-r £ C 50 
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tfCcfcO, ^PpI^^^ tlfeWS (¥^JHl£) ^illx 

us, 

[ 0 0 4 8 ] T ^JAfrfO 3 fCTK-Tcfco tCii^B$ 
^Oi^riilT. «lSXiOMOSFET7©y 
- h^;UX«* r Actt, T-^tlYiO/H#-7 h 
7>yX^10©y-N/i;^i$r/a (a>l) Ac 

[0049] ««#«n*ii»i»]ttJB/x-f rxco 

z nzw-^mmizmmnmnzmmizmftM? z o-e . 

[ 0 0 5 0 ] «*tf, W^tiME Lm^\Z£ 0 , 

§M=20/zs (DC=10V) , t^40mK 
±, f = 2 0 m s £f#fc. 
[ 0 0 5 1 ] t^tb^, 7 1/-AMlf = 20ms^l; 
4 0 At s a±<DiH<7^7fca*-|Hl&5 7*)y%-(D 

2 0 0 = 1 0 0 m ^Ttt, PgP!^^*fT3b35:U«^ 
tit, N= 2 0 0J£A±£T^ffl pJtiT&S C <h 

MHf^2 0ms^±l:^5t, 7U an 
Ac. 

[0052] mfev b tnm&Nizfoft-r 

<5rt*, N=6 4CD<h^> VB=1 5V, r = 3 0 0 m s 
t, 8 0cd/m' a>M£#TU£a 
[ 0 0 5 3 ] JfclC, Th'Jy^^ttOtllJiELif 

[ 0 0 5 4 ] CCOW^^ME L^^ti, 6 4 X 6 4 H y 

hcov h u «/ ^xffii!iffis«ca9:^'5nfcH 2 c^-r® 

g§fC, I|(DMOS F ET£^^JtCf*3l£L/C^JillR^liF 
SB 8 <h L,T<0SH»HI8SD 8 7 4 9 HD ( B*m^ (80 
§2) /H4^-7 h7>vX^cLTO^HD7 4H 

c 4 5 i 4 p {Btm^m tm ss> tm$nt^ 
£ 0 £ Ac, ;f#$8*^ u tc^^^nAc^^x-^^^^ 

[ 0 0 5 5 ] ;:t, LAc¥#^cox-^cg^ 

^. brt)V7><D7 Is — Amm* l 9 . 2ms<cL, 

y- h/t;U^i(a r <&3 0 0 /i s <h LTJHA< TZCD|g®j 

^vb^ii ex, , y, ) tcen^D-r^c 

[ 0 0 5 6 ] R c 0<aSlr>«*eD»^tCtt. ^i^mJEV B 
l 0 VSS»C±*f S (X„ . Y, ) (k^ 
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[0057] *&miz «t5^7 y 7m.m.R c & 

tf&fciR e £J£^bAc fccote, V B £ tfjfJO b T 

r e = i - 3 k aa«#afc*tt-e*a. dcis 

Vtft 60cd/m' 0>¥^}WSE£l§€>n;fc. 
[0058] 7U-AJlK«f = 19. 2ms<hi 

l/ , 2tC'T^<h> Bl^efllKA« 1 X 2 tC^^b, Pitt 
fey- h/t;ux*£ l /A \z~$% liS¥^JW*« l 

[0059] h7>y7^ 1 

CDi^JbU/^UT;^* pj^-r^> £ tfcJ: 0 , igffrii/£V B £ 

fc*3, AUUXS 1 /2 tem^3£N = 1 2 8 lC*g^ 

b, l / 4 (iii|[N= 2 5 6 

[0060] ±i£ b& £-5 ic. 11 <Dmnmiz<kn&. 

TXO|gSimJEVB^EnJ[jaL> #5^-^m^Y, - Y. 

[ 0 0 6 1 ] #&«mffi£<fc£¥Sijg¥3S 
[0062] enc^o, tiiME L ^ ^ptf} b 

[ 0 0 6 3 ] £6IC, mJESiJ^tCit^T^B^/^UXijl 
•✓^JUWK:l»iHt^*gr«tLfcCi:K:<fcO. *i*I3?$fl3l 40 
[ 0 0 6 4 ] *&W<DW£2<D&1&MlZ-D\,*T&m 
[ 0 0 6 5 ] H5tt#«tli«EL*fC*»J*7h 

[0066] ^mmmgante. i2i;^tg 

5*— *®«Y, -Y. Si:npniOil(Oh7>y7 50 
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^3 1, -3 1. CcfcOpnpiOl20h7>yX^ 

3 2, -32. zmm-rz>nm$iwm\B}& 3 3 sriattr 

^lG>h7>vX^3 1, — 3 1. (ftinU'v'^yfs 

teas 1 & 2 <oatn:«:^bTffi»imag^*c««$ 
"FteT-xiz&mzn-c^z. I2©h7>vx 

^32, -32. (Dlv^JSf, 

^^^foo^, x* v pi&^temmmmjfkiz&mz 

[0067] uw&\*. m&vfcm 0 

&.<D&&mizftjtsT2>mm ex, , y, ) ^ii^-r^m 

^mr 

[ 0 0 6 8 ] fr««9J#lHJB 33^Oll0h7>vX 
#3 1, tt, i^ti^tfl^CJ: Q*>iKmtfciT 
m 2 <D b 7 3 2 , SlitS. I 2©K7>v 

X^.3 2, It Il(Dh7> y7 5 fC J: 0 li^n, IE 
ft«JEVB£^-*««Y, K^OT*. 
[ 0 0 6 9 ] *JSttSJ#3B8 ttMO S F E T 7 , 

bT, j£M«X. £7-7l:»if5. 
[0070] ftoT, II* (X, , Y, ) a*fgft-r<5. 
i^Relt ^;UTu/ ^StfER c SrXJgiftR e ^ 

X^^^^i^tC U — (El 5 (D&mizm&TK-?) w 

mm ex, , y, ) &*sbt bfc+^#K:#*# 

*fJ6T*M 2 CO h 7 >V7s* 3 2 » (D^jftfltlCtt? 
ihb, M^t-FD©«^]?f$7-7l:i!( 

[oo7i] ^t, *mmm%im\z* m 1 <ommmtm 

[ 0 0 7 2 ] ±i£bfcJ:5 fc, *2©**«K:«fctltf, 
- Y. S(:200h7>y^^^^«c 

[ 0 0 7 3 ] S^c, i^ReCi:0, ^20h7>yX 
^ 3 2, - 3 2. a^^^^-f^-- HD(03|3K*^fST 

[ 0 0 7 4 ] ^t^, ±IBI 1 OHJfiCTTtt, *2S«0^ 
SISl;^?-; zf&tKR c ^^bTSEljm/EV B 

c tiz j: o ^^«««Ra*c«*L t^m&T corns 

ii^CD^^mStC^^r -y y^iaR c b T!§B!8b«flE 
VB«k0^tl»I/H7Z^EVB' ^enJUD-T^ d ch fC 



( 

1 1 

[ 0 0 7 5 ] ±.tl&l (DmMMT'l*. 7)l7y7 

[ 0 0 7 6 ] ±fam 1 CDH*6#JTte, 

[ 0 0 7 7 ] ±3BSg lOMWeii. IE?t$aj£ft 

[ 0 0 7 8 ] ±E« 1 ©SUS^m*, ¥Stt^ 

* cast o ii b c n 6 * *^f£ ^ l fc <d tz & o mm 

[0079] m<Df&ytmfrefc*m?& 
«tiTos«pwci, H07^^^An^»c 

[ 0 0 8 0 ] *8Htt*-®S&&ifelKL&ti«I 
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[ 0 0 8 1 ] 

sol, #aR«aw(c«asAw rxsEximit^ 

So 

[0®ofBf#^i^BJ] 

(ill *^0JcD^ 1 co^Jg^JtC^SW^^ME L^-^ 
[02] ^^IMCi3tt6tiilE Lif 07 h ij 7 

^ x ffi ii <d m> m m & & ^ tm - 
[03] nfgjK«K:^(td/i;u^«Mi««R^-rd^« 

OS, 

[04] ^ms^t*5tts A;ux»jgia. 
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